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Background: The aim of this study was to examine the relationship between occupational category and 3 
health-related behaviors: participation in leisure-time physical activity, active transport (AT) and occupational 
sitting in a sample of employed Australian adults. Methods: A random, cross-sectional sample of 592 adults 
aged 18 to 71 years completed a telephone survey in October/November 2006. Reported occupations were 
categorized as professional (n = 332, 56.1%), white-collar (n = 181, 30.6%), and blue-collar (n = 79, 13.3%). 
Relationships between occupational category and AT, sufficient physical activity and occupational sitting were 
examined using logistic regression. Results: White-collar employees (OR = 0.36, 95% CI 0.14–0.95) were 
less likely to engage in AT and more likely to engage in occupational sitting (OR = 3.10, 95% CI 1.63–5.92) 
when compared with blue-collar workers. Professionals (OR = 3.04, 95% CI 1.94–4.76) were also more likely 
to engage in occupational sitting compared with blue-collar workers. No relationship was observed between 
occupational category and engagement in sufficient physical activity. Conclusions: No association between 
occupational category and sufficient physical activity levels was observed, although white-collar and profes-
sionals were likely to engage in high levels of occupational sitting. Innovative and sustainable strategies are 
required to reduce occupational sitting to improve health.
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Background
Workplaces are unique settings to implement physical 
activity interventions as they provide access to large pop-
ulation groups, although evidence of sustained changes 
in physical activity is not strong.1–3 A recent review of 
workplace interventions identified increasing participa-
tion in active transport (AT), reducing sitting time, and 
increasing incidental activity as useful strategies to 
improve employee physical activity.1 Interventions to 
promote AT have demonstrated modest improvements 
in AT engagement.4–6 Due to the number of individu-
als required to travel to workplaces replicating these 
changes in AT could have considerable public health 
importance as AT is associated with increased physical 
activity levels,7,8 reduced the risk of several chronic 
health conditions,9–12 and reduced vehicle use and emis-
sions.13 Interventions demonstrated improvements in AT 
when implemented in broad workplace groups, rather 
than being targeted at subpopulations employed in the 
workforce.4–6 The effectiveness of these approaches may 
be increased if targeted toward specific groups as some 
evidence indicates that travel mode selection varies 
across industrial sectors.14
Increasing incidental activity throughout the day 
reduces the volume of occupational sitting which is 
associated with reduced risk of excess weight and type 
2 diabetes, independent of participation in leisure-time 
physical activity, and sociodemographics.15,16 Sedentary 
and physical activity behaviors have been examined 
independently,15,17–20 and several studies have examined 
multiple activity behaviors (leisure, occupational, house-
hold, commuting) by occupational sectors or categories 
in previous research.21,22 These observations suggest that 
blue-collar workers or those in less skilled occupations 
participate in higher levels of occupational activity, report 
lower levels of leisure-time activity, and engage in less 
overall occupation related sedentary behaviors when 
compared with other occupational categories.15,17–19,21,23 
Yet there are few studies that examine the relationships 
between specific subpopulations within the workforce 
such as different occupational categories and participation 
in multiple health related activity behaviors including 
sedentary activities, particularly within nonmetropolitan 
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settings. Accordingly, the current study examines differ-
ences in AT participation, overall physical activity levels 
and occupational sitting time by occupational categories 
in sample of Australian adults residing in nonmetropolitan 
Queensland.
Methods
Sampling
The Central Queensland Social Survey (CQSS) is an 
annual omnibus survey conducted by the Population 
Research Laboratory, at CQUniversity in October-
November 2006 (summer). The Central Queensland 
region is a nonmetropolitan area comprised of large 
regional cities and smaller regional centers and respon-
dents were selected across all of these areas. Details 
of the CQSS sampling methodology are provided 
elsewhere.24 Briefly, English speaking adults living in 
Central Queensland, Australia, age 18 years and over 
were randomly selected from the electronic telephone 
white pages and invited to complete a computer assisted 
telephone interview (CATI) survey. Calls were made 
between 10:30 AM to 2:30 PM and 4:30 PM to 8:30 PM 
Monday to Sunday, and a 5-time callback system was 
implemented. Of the 1230 participants who completed 
interviews (41% response rate), 48.1% of the sample 
(n = 592) were eligible for the present analysis as they 
indicated they traveled to a worksite and their occupa-
tional category could be determined. The response rate 
of the current study is similar to that of other recently 
conducted CATI surveys.25–27 The age range of the entire 
sample and those eligible for the current analysis is 18 to 
93 years and 18 to 71 years, respectively; the reduced age 
range of the eligible sample is broadly reflective of the 
current working practices of Australian adults. Informed 
consent was obtained before participating in the survey 
and the host institution ethics committee approved the 
study protocol. No data are available for those individuals 
who declined to participate in the survey.
Demographics and Occupation Category 
Classifications
Participants provided information on age, gender, years 
of education, height, weight, number of registered motor 
vehicles at the household and current occupation classifi-
cation according to the Australian Standard Classification 
of Occupations.28 This classification has 9 categories as 
follows:
 1. Managers and administrators
 2. Professionals
 3. Associate professionals
 4. Tradespersons and related workers
 5. Advanced clerical and service workers
 6. Intermediate clerical, sales, and services workers
 7. Intermediate, production, and transport workers
 8. Elementary clerical sales and service workers
 9. Laborers and related workers.
These 9 categories were reduced to 3 categories for 
analysis: professionals (managers and administrators, 
professionals and associate professionals); white-collar 
workers (elementary, intermediate, and advanced cleri-
cal, sales, and service workers); and blue-collar workers 
(tradespersons, intermediate production, and transport 
workers, laborers, and related workers). These categories 
have been used previously to examine activity patterns 
in occupational groups.15,18
Travel Behaviors
AT engagement was determined using the question: “In 
a usual week, how often would you walk or cycle for 
the majority of the commute distance from your home 
to or from your usual place of work?” If participants 
engaged in at least 1 trip by walking or cycling, they were 
considered to engage in AT. The self-reported length of 
participants’ usual commute route was determined by 
asking: “In kilometers, how long is your usual journey 
to your usual place of work by all modes of transport?”24
Physical Activity Engagement
Physical activity engagement was assessed using the 
Active Australia Questionnaire.29 Participants reported 
the frequency and duration of physical activity in the 
previous week. The instrument required participants to 
recall the frequency and time spent in walking for trans-
portation and recreation, moderate intensity and vigorous 
intensity-physical activity engagement separately, and 
has demonstrated appropriate test-retest reliability30 and 
validity.31 Physical activity level was classified according 
to standard Active Australia definitions.29 The sample was 
subsequently grouped into insufficiently and sufficiently 
active categories according to standardized definitions 
(insufficiently active = <150 minutes of physical activity 
per week irrespective of number of sessions reported; 
sufficiently active = ≥150 minutes of physical activity 
per week accumulated in 5 or more sessions).32
Occupational Sitting Time
The total time spent sitting during working hours was 
determined for all respondents using the question “In 
hours and/or minutes, what do you estimate is the total 
time that you spend sitting during an average working 
day.”15 There are no data available on the psychometric 
properties of this question, however, it has previously 
been used to demonstrate associations between occupa-
tional sitting time and risk of overweight and obesity.15 
Respondents were categorized as spending more or less 
than 5 hours per day in occupational sitting activities. 
This cut-point was selected as it represents the majority 
of time during a typical seven and a quarter-hour work-
ing day while still providing the opportunity to engage 
in ambulatory activities throughout the day.
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Analysis
Descriptive statistics were calculated and chi-square tests 
were used to examine demographic variables by occupa-
tional categories. Logistic regression models were used 
to examine the association between occupational catego-
ries and participation in AT, sufficient physical activity 
engagement, and occupational sitting time. Model 1 was 
adjusted for gender, age, years of education, BMI, usual 
travel distance, vehicle accessibility, and leisure-time 
physical activity. Model 2 was adjusted for gender, age, 
years of education, BMI, and AT. Model 3 was adjusted 
for gender, age, years of education, BMI, and leisure-time 
physical activity. All analyses were conducted using SPSS 
v15 (SPSS Inc., IL).
Results
Of the 592 eligible participants, 181 (30.6%), 79 (13.3%), 
and 332 (56.1%) were classified as being employed in 
blue-collar, white-collar, and professional occupations, 
respectively. A higher proportion of males were classi-
fied as blue-collar workers compared with females (P 
≤ .001) (Table 1). Overall participation rates in AT and 
Table 1 Sample Description by Occupational Category
Occupational category
Overall sample 
N (%)
Blue-collar 
N (%)
White-collar 
N (%)
Professional 
N (%) P
Gender <0.001
 Male 338 (57.1) 146 (80.7) 18 (22.8) 174 (52.4)
 Female 254 (42.9) 35 (19.3) 61 (77.2) 158 (47.6)
Age (years) 0.018
 18–34 125 (21.2) 47 (26.1) 21 (26.6) 57 (17.2)
 35–44 187 (31.6) 51(28.3) 17 (21.5) 119 (35.8)
 45–54 188 (31.8) 54 (30.0) 33 (41.8) 101 (30.4)
 55+ 91 (15.4) 28 (15.6) 8 (10.1) 55 (16.6)
Education (years) <0.001
 0–10 147 (25.0) 62 (34.4) 26 (33.3) 59 (17.9)
 11–12 137 (23.3) 50 (27.8) 29 (37.2) 58 (17.6)
 13–14 86 (14.6) 34 (18.9) 11 (14.1) 41 (12.4)
  ≥15 218 (37.1) 34 (18.9) 12 (15.4) 172 (52.1)
BMI 0.511
 Healthy weight 203 (34.6) 64 (36.0) 31 (39.7) 108 (33.1)
 Overweight/obese 379 (65.1) 114 (64.0) 47 (60.3) 218 (66.9)
AT participation 0.456
 No AT 508 (85.8) 152 (84.0) 71 (89.9) 285 (85.8)
  ≥1 AT journey/week 84 (14.2) 29 (16.0) 8 (10.1) 47 (14.2)
Physical activity participation 0.629
 Insufficient 307 (52.0) 98 (54.4) 38 (48.1) 171 (51.7)
 Sufficient 283 (48.0) 82 (45.6) 41 (51.9) 160 (48.3)
Occupational sitting time/day <0.001
 <5 hours 351 (59.7) 134 (74.0) 48 (62.3) 169 (51.2)
  ≥5 hours 237 (40.3) 47 (26.0) 29 (37.7) 161 (48.8)
Work travel distance/day 0.001
  ≤5 kilometers 246 (42.6) 57 (32.0) 44 (56.4) 145 (45.0)
  ≥5 kilometers 332 (57.4) 121 (68.0) 34 (43.6) 177 (55.0)
Vehicle accessibility 0.464
  ≤1 vehicle 116 (19.7) 41 (22.8) 14 (17.9) 61 (18.5)
  ≥2 vehicles 472 (80.3) 139 (77.2) 64 (82.1) 269 (81.5)
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sufficient physical activity levels were 14.2% and 48.0% 
respectively. A lower proportion of blue-collar workers 
(26.0%) reported more than 5 hours of occupational sit-
ting time compared with white-collar (37.7%) and pro-
fessionals (48.8%). A higher proportion of white-collar 
workers reported usual travel distances less than 5 km 
(km) compared with blue-collar workers and profession-
als (P ≤ .001).
Compared with blue-collar workers, white-collar 
workers were less likely to participate in AT (OR = 0.36, 
95% CI 0.14–0.95). Professionals were also less likely 
to participate in AT compared with blue-collar work-
ers, although this association did not reach statistical 
significance (OR = 0.68, 95% CI 0.36–1.27) (Table 2). 
White-collar workers (OR = 1.38, 95% CI 0.76–2.52) 
and professionals (OR = 1.19, 95% CI 0.78–1.81) were 
more likely to report sufficient levels of physical activ-
ity compared with blue collar workers although these 
associations did not achieve statistical significance. 
Compared with those who reported no AT engagement, 
those who reported AT participation were more likely to 
be sufficiently active (OR = 4.25, 95% CI 2.46–7.36). 
White-collar (OR = 3.10, 95% CI 1.63–5.92) and pro-
fessional workers (OR = 3.04, 95% CI 1.94–4.76) were 
more likely to sit for the majority of their working day 
compared with blue-collar workers.
Discussion
The current study observed that compared with blue-
collar workers, white-collar workers were less likely to 
engage in AT and more likely to report higher levels of 
occupational sitting time and shorter travel distances. 
Low levels of AT engagement and high levels of occu-
pational sitting time are related to various adverse health 
outcomes placing this occupation group at increased 
risk.10,12,33 It should be noted that the same patterns of 
associations were observed in professionals also; however 
the association with AT engagement was not statistically 
significant. Despite the small sample size of the current 
study the pattern of findings are interesting as they relate 
to multiple behaviors assessed within the same popula-
tion group which may be useful for the development of 
future interventions.
Relationships between occupational sitting time and 
occupational category are very likely the outcome of 
inherent differences in job requirements; in general, blue-
collar workers are required to spend more time engaged 
in ambulatory activities rather than sitting. This is evi-
denced in other studies demonstrating blue-collar work-
ers are more active during work hours18,19 and spend less 
time sitting20 compared with other occupational groups. 
Irrespective of these job requirements recent research 
has shown that it is important to reduce sitting behavior 
in both leisure and occupational settings.34 Targeting 
incidental activities to increase movement throughout 
the day may be a potential strategy,1 although other inter-
vention strategies that target historically seated activities 
have been suggested35 and may be useful in workplace 
settings. However, there is the need to understand other 
ways to reduce sitting time across all occupation groups. 
Although the current study observed that participation in 
AT was associated with participation in sufficient physical 
activity, it did not observe that occupational groups which 
were more likely to engage in AT were also more likely to 
be active. However, there is potential that increasing AT 
Table 2 Associations Between Socio-Demographic Categories and Likelihood to Engage in AT, 
Sufficient Physical Activity, and Occupational Sitting
Model 1 Model 2 Model 3
Occupational ATa Sufficient PAb Occupational sitting timec
Variable OR 95% CI OR 95% CI OR 95% CI
Occupation category
 Blue-collar Reference Reference Reference
 White-collar 0.36 0.14–0.95 1.38 0.76–2.52 3.10 1.63–5.92
 Professional 0.68 0.36–1.27 1.19 0.78–1.81 3.04 1.94–4.76
Physical activity participation
 Insufficient Reference – – Reference
 Sufficient 4.65 2.60–8.29 – – 1.03 0.72–1.48
AT participation
 0 AT trips – – Reference – –
  ≥1 AT trips – – 4.25 2.46–7.36 – –
a N = 568. Adjusted for gender, age, years of education, BMI, usual travel distance, vehicle accessibility, and physical activity participation.
b N = 583. Adjusted for gender, age, years of education, BMI, and AT.
c N = 580. Adjusted for gender, age, years of education, BMI, and physical activity participation.
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engagement would alter overall levels of sitting and activ-
ity, and if sustained long-term, could generate significant 
improvements in health status. To date, little is known 
about physical activity compensation with regard to AT 
engagement, although it is known that many obstacles to 
the behavior remain including environmental and societal 
barriers to the successful implementation of AT interven-
tions in large population groups.
The overall level of AT participation in the cur-
rent sample was low, although comparable to other 
Australian data36 and higher than that observed in 
New Zealand adults.26 Similar to previous studies the 
current study observed that participation in participa-
tion in AT was associated with engaging in sufficient 
physical activity.7,37 This provides some confidence that 
the current observation did not occur by chance in the 
presence of the wide confidence intervals surrounding 
the estimate. Given the low level of AT to work and the 
health, environmental, and economic benefits associ-
ated with AT, ongoing efforts to sustain and promote 
the behavior should be continued. The current sample 
displayed a high level of access to motor vehicles where 
approximately 80% had access to 2 or more vehicles 
in their home. Although adjusted for in the analysis, it 
may be that other factors such as needing to transport 
other passengers or trip chaining purposes make AT to 
work unfeasible for some individuals. Despite these 
points, 42% of the current sample reported their travel 
distance was less than 5 kilometers. Even withstanding 
the limitations of self-reported travel distances38 and trip 
chaining barriers, our findings suggest that many adults 
in nonmetropolitan areas could be expected to travel to 
work using AT modes, and that distance for many would 
not be a significant barrier to work-related AT.
Other studies observed that blue collar workers have 
lower levels of leisure-time physical activity engagement 
compared with other employee groups in US and Dutch 
populations.18,22 In the current study a lack of association 
was observed between physical activity engagement and 
occupational category and is contrast to these previous 
findings.17,22 These contrasting observations are nonethe-
less interesting and should be examined further in the 
Australian context. The lack of association occurred in 
the presence of differences in AT engagement by occu-
pational categories, which is relevant given the current 
study and others demonstrate participation in AT to be 
associated with increased overall activity.7,37 Examination 
of the relationship between physical activity level and 
occupational category with the addition of AT engage-
ment as an interaction term may have provided insight 
on this lack of association. However, small cell sizes 
prohibited such interactions to be examined. It is also 
possible that some compensatory effect is present in other 
domains of activity for those individuals engaging in AT, 
however we are unable to explore this issue in the current 
study as it did not assess all domains of activity. Other 
limitations of the current study include the relatively 
small sample size which reduced the potential for interac-
tions between occupation categories and other variables 
of interest to be examined. All modes of transport during 
the journey to work were not examined, as only the 
mode used for the majority of the journey was reported. 
This may have resulted in a slight under-representation 
of the true prevalence of AT as trip chaining and public 
transport journeys may have been omitted. With regard to 
trip chaining, future research should examine how factors 
such as the need to travel to several places in a journey or 
transport others to diverse destinations may influence AT 
engagement and perceptions. Data were collected during 
summer; this may have resulted in a downward bias of 
AT prevalence because of the warm summer climate in 
the study region, although this bias is not expected to 
be large. Forthcoming research in this area should also 
examine broader travel behaviors, such as requiring a car 
for work purposes, public transport access and potential 
physical activity compensation.
Conclusions
The current study observed that white-collar workers 
and professionals were more likely to report high levels 
of occupational sitting and white-collar workers were 
less likely to engage in AT compared with blue-collar 
workers. There was no association between occupational 
category and participation in sufficient physical activity. 
Interventions to increase AT and reduce occupational 
sitting are likely to increase the overall activity of work-
ers and produce favorable changes in health outcomes. 
Travel distance did not appear to be a significant barrier 
to AT in this sample and may indicate the utility of AT 
interventions in nonmetropolitan areas.
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